Leprosy is a disease which affects 10-12 million people in the world.' There are wide variations in reports of the prevalence of ocular complications from it.' Differences in race, type of disease, duration of disease, and reporting methodology may all be responsible for this variation. There are several ways in which the leprosy bacillus affects the eye. Lagophthalmos, superficial and interstitial keratitis, corneal nerve beading, and nodules on the sclera and cornea are manifestations of bacillary infiltration of nerves and anterior segment structures. Acute iridocyclitis may occur, but more frequent is a unique chronic iridocyclitis. In this condition the eye is white and quiet, with the gradual development of severe miosis. Posterior synechiae may develop as well as complicated cataracts.
Low intraocular pressure has been reported in leprosy patients in several studies.5 Furthermore, it has been reported that some leprosy patients show significant postural changes in intraocular pressure and suggested that this might be due to loss of autonomic function in the anterior segment of the eye, presumably due to bacillary infiltration of the ciliary nerves.5
We examined leprosy patients and healthy controls in a racially homogeneous population, looking for ocular pathology and measuring the intraocular pressure in the upright and supine positions. As a measure of ocular autonomic dysfunction we measured the size of the pupils in complete darkness.
Size of the pupil in the dark has been shown to be a reliable measure of ocular autonomic dysfunction in diabetics. 6 We present our findings in this paper.
Materials and methods
As part of a programme to train leprosy paramedical workers to recognise potentially blinding disease in leprosy patients all patients (n=605) in eight leprosy resettlement villages in Kyeong Buk province, South Korea, were encouraged to undergo an ophthalmic examination. Of these patients 509 (83%) were examined.
In small villages all examined patients were included in the intraocular pressure and pupil studies. In There was a significant difference between leprosy patients and healthy controls in intraocular pressures (Table 1) . Furthermore, eyes of leprosy patients with posterior synechiae had a mean intraocular pressure of 12-6 mm Hg compared with 13-5 mm Hg in eyes of leprosy patients without synechiae (p=0-03). There was no association between age or disease type and intraocular pressure. The mean postural change in intraocular pressure was greater in patients than in controls but this difference was not statistically significant (Table 1) .
The mean pupil size of leprosy patients was smaller than that of healthy controls (Table 2) . In both leprosy patients and healthy controls size of pupils in the dark was age dependent. This dependence is shown in Fig. 1 . (Since the left and right pupils are essentially the same size they have been combined in this figure.) Pupil size was not associated with disease type. There were few patients in the oldest age groups, resulting in increased variability of pupil size in these groups.
Among the patients' eyes there was a negative correlation (right eye r=-0-149, left eye r=-0-117) between intraocular pressure and postural changes in pressure (p>0-05). There was no association between either intraocular pressure or postural change in intraocular pressure and pupil size in the dark. Table 2 Pupil size in the dark in eyes ofhealthy controls and leprosy patients In the control group there was a positive correlation (right eye r=0-*237, left eye r=0.267) between intraocular pressure and pupil size in the dark (p<001). There was no correlation between intraocular pressure and postural change in pressure.
Discussion
Our findings of intraocular pressure in leprosy patients confirm those of others-that is, pressures are lower in this group of patients than in the general population. We also demonstrate that leprosy patients show significant ocular autonomic dysfunction compared with normal controls. However, in our patients we did not find any association between ocular autonomic dysfunction and intraocular pressures or postural changes in intraocular pressure.
The mechanism by which the ocular autonomic system influences intraocular pressure is not well understood. We can only speculate as to the cause of lower intraocular pressure in leprosy patients. If these pressures were due only to ocular autonomic dysfunction, we would expect to find a correlation between dark pupil size and intraocular pressure in our patients, which we did not find. It was interesting that we did find such a correlation in our control group, in which decreasing sympathetic tone was associated with decreasing intraocular pressure independently of age.
Low intraocular pressures in leprosy could be due to damage to the ciliary body secondary to chronic low grade iridocyclitis. ffytche has suggested that the chronic iridocyclitis seen in multibacillary patients may be gradual atrophy of the dilator muscle (pre- ful in doing this. However, our leprosy patients all had a long disease duration. It is possible that control mechanisms which the autonomic system normally exerts over intraocular pressure may be severely altered in patients with long-standing disease. Longitudinal analysis of intraocular pressure in newly diagnosed patients will aid our understanding of this.
Studies of ocular autonomic function and intraocular pressure in leprosy patients will help clarify the ocular pathophysiology of this disease. Furthermore, studies of intraocular pressure in patients with ocular autonomic dysfunction may help to explain the role of the ocular autonomic nervous system in intraocular pressure regulation in healthy eyes.
